The nucleation and growth mechanisms for the electrochemical synthesis of ZnO nanorod arrays on two different substrates (i.e., a naked FTO/glass substrate and a ZnO thin film seed layer/FTO/glass substrate) were investigated. This study was based on the analysis and deconvolution of the chronoamperometric transient curves that were obtained during the potentiostatic electrosynthesis of ZnO nanostructures. Using this potentiostatic method and existing theoretical formalism, the nucleation kinetic parameters were determined. Analysis of these results indicated that the presence of a seed layer did not change the nucleation or growth mechanisms and only affected the time constant of each contribution (i.e., 3D instantaneous nucleation with diffusion controlled growth and 3D instantaneous nucleation under charge-transfer control) as well as the associated Faradic charge.
